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INTRODUCTION 
Plant breeders are constantly searching for more 
efficient ways to develop superior genotypes. One way,in 
which plant breeding may be made more efficient is to 
decrease the time span between hybridization and yield 
testing of the segregating progeny. One method that has 
been proposed and used for decreasing the time span between 
hybridization and yield testing of progeny is early 
generation testing. 
Early generation testing, as it applies to yield 
testing in autogamous crops, refers to testing heterozygous 
genotypes before they reach homozygosity. The assumption 
is that the yield of a heterogeneous mixture of progeny 
from a heterozygous Individual is a good indicator of the 
yield of homozygous lines derived from the heterogeneous 
line. 
Early generation testing has not always been shown 
to be effective. Some of the reasons given for lack of 
association between yield of a heterogeneous line in early 
generations and yield of homozygous lines derived from it 
in later generations Include: (1) Inadequate testing in 
early generations because of limited seed supply, 
(2) heterosis attributed to dominance effects of genes in 
early generations which is not obtained in later generations. 
2 
and (3) intergenotypic competition among genotypes within 
a heterogenous line. 
This study is primarily concerned with the influence 
of intergenotypic competition on early generation testing. 
The study also has application to certain aspects of 
soybean blend formation. 
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LITERATURE REVIEW 
Early generation testing in autogamous species was 
first proposed as a method of determining which crosses 
would most likely give the highest yielding segregates (7), 
The general procedure used was to make numerous crosses 
and bulk the progeny from a given cross. The bulked progeny 
would be yield tested in the F2 and generations and the 
lowest yielding bulks (crosses) would be discarded. Pure 
line selections would be made from the high-yielding 
bulks. The proposed advantage of early generation testing 
was that crosses giving poor yielding segregates could be 
eliminated. Allocation of yield testing resources for 
pure lines would be strictly for those crosses with the 
greatest likelihood of containing high-yielding 
segregates. 
Early génération testing, as described above, has not 
been widely used. Some researchers have shown a good 
association between yield of or F3 bulk and yield of 
pure line progeny from the bulks (7)(10)(11). Others have 
shown a poor relationship between performance of an Pg 
or P3 bulk and yield of pure line selections from the 
bulk (5)(12). Even in those cases where good associations 
were reported, the mean yield of parents involved in crosses 
generally has been as predictive of yielding ability of 
the cross as yield of the F2 or P^ bulks. 
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Another reason early generation testing has not been 
used is that it does not fit those situations where either 
winter nurseries or extensive greenhouse facilities are 
available. In such cases, generation advance by single-
seed descent can be made in the off-seasons. By use of 
single-seed descent in the off-seasons, testing of pure 
line genotypes from a cross takes place the same season that 
bulks would be grown using early generation testing. 
Interest in population improvement by recurrent 
selection has brought renewed interest in early generation 
testing. Eberhart (4) describes the statistical theory of 
genetic advance as it applies to developing a practical 
program of population improvement by recurrent selection. 
In general, the statistical theory of genetic advance, as 
presented by Eberhart, indicates that in most cases, some 
form of early generation testing would be more efficient 
in improving population yield than would yield testing in 
later generations. 
Population Improvement by recurrent selection is very 
similar to conventional methods of plant breeding in 
autogamous crops. The principal difference is the rapidity 
with which cycles of selection are carried out. In both 
conventional breeding and recurrent selection, a cycle of 
selection would be defined as the selection of superior 
parents, crossing of the selected parents, and testing of 
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progeny from crosses to Identify superior segregates, A new 
cycle is started by selecting the best segregates to be used 
as parents. In conventional breeding programs, a cycle of 
selection may take 10 years or more. In population improvement 
by recurrent selection, a cycle of selection may take as 
little as one year. 
Fehr and Ortiz (5) have described a soybean program of 
recurrent selection for yield with one cycle of selection per 
year. Crosses among superior selections are made in the first 
season of a winter nursery or greenhouse facility. In the 
second winter nursery season. Individual crossed seed are 
space planted to maximize seed production. Seed from the 
spaced plants are used to plant a yield test in replicated 
hill plots. The highest yielding entries in the yield test 
are selected as parents for the next cycle of selection. 
Such a program has been referred to as S^ testing and Is 
equivalent to testing lines once the material is 
random mating (5). Sj testing is similar to early generation 
testing as previously defined. 
Early generation testing would not be effective if 
IntergenotypiG competition among genotypes within a 
hetergeneous line was great enough to bias estimates of 
yield potential. Byth and Caldwell (3) indicated that 
intergenotypic competition may substantially bias yield 
estimates of heterogeneous soybean lines. They studied 
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competition and genetic variation in heterogeneous soybean 
lines. The heterogeneous lines had been developed by growing 
in bulk the seed from single plants. The effects of 
competition were determined by comparing the mean yield 
of pure lines derived from an P2-derived line at the 
generation (daughter line) with the yield of the P2-derived 
line (maternal line) itself. It was assumed that the 
daughter lines were a random sample of all daughter 
lines in the maternal line from which they were selected. 
On the average the mean yield of the daughter lines would 
be expected to be equal to the yield of the maternal line 
plus or minus any effect due to intergenotypic competition. 
Intergenotypic competition was measured as either over­
compensation, neutral or complementary compensation, and 
undercompensation. 
Brim and Schutz (1) described the terms overcompensation, 
neutral compensation, complementary compensation, and 
undercompensation. Overcompensation occurs when the 
decrease in yield of poor competitors in a blend is less 
than the increase in yield of good competitors in a blend. 
Blend yield with overcompensation is more than the mean 
yield of blend components grown in pure stand. Neutral 
compensation is the situation in which blend components 
have equal competing abilities and neither blend component 
is increased or decreased in yield. With complementary 
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compensation, the decrease in yield of the poor competitors 
is equal to the increase in yield of the good competitors. 
Blend yield with neutral or complementary compensation 
is equal to the mean yield of the blend components. 
Undercompensation occurs when the poor competitors are 
decreased in yield more than the good competitors are 
increased in yield, and the yield of the blend is less 
than the mean yield of the blend components. 
Byth and Caldwell (3) considered overcompensation • 
operative if the yield of a maternal line was greater than 
the mean yield of the daughter lines. Undercompensation 
was indicated if the yield of a maternal line was less 
than the mean yield of the daughter lines, 
Byth and Caldwell reported that high-yielding maternal 
lines and low-yielding daughter lines had large amounts 
of overcompensation while low-yielding maternal lines 
and high-yielding daughter lines had large amounts of 
undercompensation. 
The observations of Byth and Caldwell, if true, have 
significance for early generation testing. If high-yielding 
maternal lines (heterogeneous Fg^derived lines) have large 
amounts of overcompensation, then individual pure lines 
within the maternal line would, on the average, be expected 
to yield less when grown in pure stand. The pure lines 
from high-yielding heterogeneous lines might even yield 
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less than pure lines from heterogeneous lines with 
average yield. The effect on early-generation testing 
would be to decrease the number of pure-line segregates 
with high yield that were selected. If overcompensation 
were a significant factor in determining yield potential 
of high-yielding P^-derived lines, early generation testing 
might be completely ineffective as a breeding tool. 
testing for population improvement would be affected 
similarly. 
The observations of Byth and Caldwell, if true, also 
would have a positive application. Even though pure 
lines selected from high-yielding F^-derived lines would 
be lower yielding, mixtures of the pure lines in a blend 
would be expected to restore the original yield potential 
because of overcompensation. If the conclusions of Byth 
and Caldwell are correct, yield testing F^-derived lines 
would be an effective means of selecting pure lines that 
yield well when blended. Some researchers have suggested 
that greater heterogeneity in our major field crops is 
needed to prevent a future epiphytotic of devastating 
/ \ V / # AAA W* * WW W ^ W * W WW A W «b 
pure lines that yield well when blended would be an 
incentive to increasing heterogeneity in the commercial 
field. 
9 
The primary purpose of this study was to test the 
hypothesis of Byth and Caldwell that overcompensation is 
associated with high-yielding p2-derived soybean lines, and 
undercompensation is associated with low-yielding P2-derived 
soybean lines. Information gained from the study, would 
be most useful in determining if early generation testing 
would be adversely affected by intergenotypic competition. 
The study also would indicate whether pure lines that 
blend well can be efficiently selected from heterogeneous 
p2-derived lines. 
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MATERIALS AND METHODS 
Two experiments were designed to test the hypothesis 
of 3yth and Caldwell (3). Exp, 1 was patterned after the 
experiment of Byth and Caldwell. Exp, 2 involved high-
yielding and low-yielding heterogeneous lines selected 
from Exp, 1, The selected heterogeneous lines in Exp, 2 
were analyzed in detail to determine more precisely the 
effects of intergenotypic competition on seed yield of 
heterogeneous soybean lines. 
The lines used for the two experiments were developed 
from two crosses. Cross 1 was Amsoy x[Provar x (Disoy x 
Magna)] and Cross 2 was Hark x [jProvar x (Disoy x Magna3, 
Forty ?2 Plsmts of Group II maturity (maturity of cultivars 
best adapted at Ames, Iowa) from each of the two crosses 
were selected at random and maintained as individual 
f2-derived lines (hereinafter referred to as ?£ lines). 
The seeds from each F2 plant were grown in a row in 
the Fj generation. Each row was harvested separately 
and a random sample of seed from each ?£ line (row) was 
planted the following season, F2 lines were advanced to 
the generation by selecting a random sample of seed 
from a seed bulk of the previous generation, F2 lines 
were yield tested from the to Py generation. Yield-test 
seed for a line came from one replication of the previous 
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generation yield test. Seed for the propagation of the 
F2 lines from the Pg to Fy generation always came from 
plants grown at Ames, Iowa. 
Eight plants were rand.omly selected from each Fg line 
in the generation. By the F^ generation each F2 line 
should, be a heterogeneous mixture of relatively homozygous 
lines. The F^ plant selections were considered to be a 
random sample of pure lines from the P2 line from which 
they were taken. The P^ plant selections will hereinafter 
be referred to as P^ lines. The P^ lines were yield 
tested with the P2 lines in the F5 and Fy generations. 
The F2 lines and F^ lines were used in both Exp. 1 
and 2. Exp. 1 consisted of 40 random Fg lines per cross, 
four random P^ lines from each Fg line, and a seed blend 
of the four F^ lines mixed in equal proportions (herein­
after referred to as Pj; blend). Performance of the 
blends and P2 lines was used to obtain two separate 
estimates of intergenotypic competition. 
P^ lines were always compared with the P2 line from 
which they were derived. Blends of F^ lines were always 
made among P^ lines derived from the same F2 line. 
Whenever F^ lines were compared to F2 lines, the mean 
yield of the F^ lines grown in pure stand was used. 
Likewise, whenever P^ lines were compared to P^ blends. 
12 
the mean yield of lines was used. The mean yield of 
lines will hereinafter be referred to as mean. 
Exp. 2 consisted of eight high- and eight low-
yielding F2 lines of Group II maturity selected from each 
cross. To select the Pg lines for Exp, 2, a yield test 
of the 40 Fg lines from each cross was conducted in 1971 
at three locations (Ames, Kanawha and Stuart), Three 
replications w e r e  used a t  each location ( 9 ) .  
A significant positive correlation between maturity 
and seed yield in the 1971 test was taken into account in 
selecting the F2 lines. The eight high-yielding P2 lines 
were chosen first, then the low-yielding Fg lines were 
selected by starting at the bottom of the yield ranking 
and moving upward until an P2 line was found that was 
significantly different in yield but not significantly 
different in maturity from a high-yielding selection 
(Table 1), 
A yield test of the 16 Fg lines from each cross was 
conducted as a part of Exp, 2 in 1972 and 1973. Based 
on the I972-I973 data, high- and low-yielding members of 
two "2 line pairs from each eross were not significantly 
different in yield at the 10^ probability level. Therefore, 
only 12 F2 lines (6 high- and low-yielding pairs) from 
each cross were used when Exp. 2 was analyzed for 
Influence of intergenotyplc competition on seed yield in 
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Table 1. Pairs of high- and low-yielding F2 lines with 
similar maturity from the combined yield test of 1971. 
Yield Matur­ "U Yield Matur-
Entry* Rank (kg/ha) ity® Entry* Hank° (kg/ha)Ity 
Cross 1: 
120 1 3570 22 131 42 2857 19 
136. 2 3472 27 128 34 2991 26 
127® 3 3418 24 121® 29 3032 23 
113 4 3413 20 124 44 2800 18 
133 5 3411 25 111 40 2903 24 
140 8 3346 18 105 41 2901 18 
119 9 3320 22 114 32 3006 21 
139® 10 3310 16 138® 46 2764 15 
Cross 2: 
232. 1 3533 20 202 44 2764 18 
230® 2 3490 25 235® 33 3017 22 
217 3 3416 26 203 38 2862 26 
220 4 3403 26 239 35 2947 26 
206 5 3357 23 227 42 2792 22 
213 6 3357 23 208 43 2777 21 
229® 9 3302 29 210® 36 2942 27 
216 11 3295 18 240 46 2728 17 
^Eight high-yielding lines of Group II maturity 
selected from 40 F2 li"SS per cross. 
^Test for 1971 included six check cultivars and 40 
lines for a total of 46 entries per cross. 
®Days after August 31 when 95-100$ of pods have turned 
brown. 
^Sight low-yielding Pp lines with comparable maturity 
to eight high-yielding ?£ tines, 
®F2 line pairs that weie not different in yielding 
ability at the 10^ probability level based on 1972-1973 
data. 
1^ 4-
high- and low-yielding heterogeneous lines. All 16 Fg 
lines per cross were used when Exp. 2 was analyzed for 
other characteristics which are discussed later. 
Exp. 2 consisted of the eight high- and eight low-
yielding P2 lines from each of the two crosses, four 
random lines from each selected Pg line, all possible 
two-component blends of the four F^ lines, and a blend of 
the four F^ lines. Blends were made by mixing an equal 
quantity of seed of each component F^ line. The random 
F^ lines from an F2 line in Exp. 2 were different than 
the random F^ lines from the same F2 line in Exp. 1. 
The F2 lines and F^ selections from them were 
considered as families for purposes of field design and 
data analysis. In Exp. 1 the entries for a family 
consisted of one F2 line, four F^ lines and a four-
component blend of the Pg lines. In Exp. 2 the entries 
for a family consisted of one F2 line, four F^ lines, six 
two-component blends of the F^ lines and a four-component 
blend of the F^ lines. 
The field design of Exp. 1 was a nested split, split-
plot with the two crosses as whole plots, 10 blocks per 
cross as sub-plots and 40 entries per block as sub, sub­
plots. In each block of 40 entries, 24 entries were a part 
of Exp. 1. The other I6 entries were check cultivars and 
entries involved in a breeding-method study by Ivers (9). 
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The 16 entries were not included in the analysis of Escp, 1, 
The Zk entries per block for Esp. 1 were from four families. 
Families were assigned to blocks at random and the same 
block entries were used for 1972 and 1973. 
The field design of Exp, 2 was a nested split, split-
plot with the two crosses as whole plots, the 16 families 
within a cross as sub-plots and the 12 entries within a 
family as sub, sub-plots. 
Exp. 1 and 2 were replicated four times in 1972 and 
1973 at Ames, Iowa. Entries were grown in two row non-
bordered plots with 69 cm between rows within a plot and 
100 cm between rows of adjacent plots. The rows were 
planted 3.6 m long and the center 2.4 m were harvested. 
The seeding rate for Exp. 1 in both years and Exp. 2 
in 1973 was 27 seed per m of row (approximately 119,000 
plants per hectare). For Exp. 2 in 1972 the seeding rate 
vras reduced tc 20 seed per m of rcî? ( approximately 36,000 
plants per hectare) because of limited seed supply. It was 
assumed that the difference in plant density across years 
for Exp. 2 had a negligible bias on intergenotypic 
competition estimates. 
The data for Exp. 1 was combined across years. The 
following model was assumed: 
^ijkmn = u + j + 
ADikm + + ^ kmn + ^ ikmn + %jkmn 
where: 
u = mean 
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= 1^^ year; 1 - 1 to 2 
= jth replication within 1^^ year; j - 1 to 4 
cross; k - 1 to 2 
ACi^ = interaction effect between year and. cross 
BCijk ~ error a 
Dtnn - mth family within cross; m - 1 to 40 
ADium = interaction effect between years and families 
within crosses 
BDijkm = error b 
^kmn = *1^" entry within m"^^ family within cross; 
m - 1 to 6 
AFikmn = interaction effect between years and entries 
within families within crosses 
^ijkmn ~ residual error. 
An analysis of variance for Exp. 2 was computed for 
each year and combined across years. The combined model 
used for Exp. 1 was the same model used for the combined 
analysis of Exp. 2 except that m had the value of 1 to l6 
and n had the value of 1 to 12. The following models were 
assumed in Exp, 2 for individual years: 
^ijkm = u + Ai + Bj + ABij + + 
Sijkm 
where: 
u = mean 
= ith replication; 1 - 1 to 4 
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Bj = cross; j - 1 to 2 
AB^j = error a 
Cjjj = family within cross; k - 1 to 16 
ABCijt = error b 
Djkm = entry within k^^ family within cross; m 
1 to 12 
%jkai ~ residual error. 
An analysis of variance for Exp. 2 combined across 
years was computed individually for lines, two-component 
blends, four-component F^ blends, and Fg lines to obtain 
estimates of genotype x environment interaction for each 
level of heterogeneity. An estimate of the genotype x 
environment variance component for each level of 
heterogeneity was computed by equating mean squares to 
their expectations. The analysis of variance model assumed 
was as followss 
^ijkm = u + Ai + B^j + + ACit + BC^j^ + Djm + 
ADikm % jkm 
where: 
u = mean 
= i^^ year; 1 - 1 to 2 
B^j = replication in 1^^ year; j - 1 to 4 
= k^^ cross; k - 1 to 2 
ACik = interaction effect between years and crosses 
BCijk = error a 
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entry in cross; m - 1 to 64 for the 
line model, 1 to SS for the two-component blend model, and 
1 to 16 for the four-component blend and P2 line models 
ADijjm = interaction effect between years and entries 
within crosses (genotype i entry interaction) 
^ijkm - residual error. 
Estimates of overcompensation and undercompensation 
for each F2 line and blend were obtained in the following 
manner: 
D = H - Efi?i 
where: 
D = deviation of the ?£ line or P^ blend from P^ mean 
yield; a positive deviation indicated overcompensation and 
a negative deviation indicated undercompensation 
H = yield of an line or P^ blend 
P = yield of the 1^^ P^ line; i equaled 2 for two-
component blends and 4 for P2 lines and four-component 
blends 
f = frequency of the i^^ P^ line in blend. 
In Exp. 1, f was equal to .25 for each of the four P^ 
lines. In Exp. 2, frequency was calculated by determining 
the emergence percentage of P^ lines in pure stand and 
calculating from the emergence percentage the expected 
proportion of each P^ line in a blend. 
Calculation of D can be illustrated by using the data 
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from entry 227-8 in Exp. 2. Yield of the two-component 
blend 227-8 was 2872 kg/ha; yield of blend component 
(F^ line) 227-1 was 2844 kg/ha; and of blend component 
227-7 was 2823 kg/ha. Field emergence percentage of blend 
component 227-1 was 70% and of blend component 227-7 was 
78^6, Expected frequency of blend component 227-1 in the 
blend was calculated as: 
f*! = .70/(.70 + .78) = .47. 
Expected frequency of blend component 227-7 in blend was 
calculated as: 
^2 = .78/(.70 + .78) = .53. 
D was calculated as: 
D = 2872 - [.47(2844) + .53(2823)] = 39. 
The overall amount of overcompensation or under­
compensation and distribution of overcompensation and 
undercompensation with yield classes for Sxp. 1 was 
determined, A regression analysis was computed of the Fg 
line or F^ blend yield on the F^ mean yield. The regression 
procedure was suggested by Cox (Cox, D. F., Dept. of 
Statistics, Iowa State University, Ames, Iowa personnel 
communication). The yield of an F2 line or F^ blend, 
on the average, should be equal to the F^ mean yield if 
neutral or complementary compensation are present. Under 
such conditions, a regression of F2 line or F^ blend yield 
on F^ mean yield would have a b value of 1.0 and pass 
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through the origin (solid line In Figure 1). Over­
compensation would be indicated if the regression line 
was closer to the F2 line or blend axis. Under­
compensation would be indicated if the regression line 
was closer to the mean axis. The broken line in 
Figure 1 represents the situation where overcompensation 
is more frequent at a low yield level and undercompensation 
is more frequent at a high yield level. 
An estimate of the amount of overcompensation or 
undercompensation is a function of the area between the 
observed regression line and the expected regression line 
(b = 1; origin = 0). The amount of overcompensation 
or undercompensation for any yield level or yield range 
may be determined by computing the difference between 
observed and expected regression. 
The effects in Exp, 2 of higher-order interactions of 
Intergenotypic competition on yield potential of four-
component blends were determined by computing first-order 
and higher-order intergenotypic interactions. 
First-order interactions were computed from two-
component blends with the equation: 
IÎ = 4 -^Pk/2 
where: 
= first-order intergenotypic Interaction; positive 
Figure 1. Possible results of the regression of F2 line or F^ blend yield 
on mean yield. 
Comp I emen tar y 
o r  n e u t r a I  
c o m p e n s a t i o n  
O v e r c o m p e n s a t i o n  •  •  •  
Undercompensation a a a 
F^ mean yield 
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value indicated overcompensation and a negative value 
indicated undercompensation, 
= yield of the two-component blend 
P = pure stand yield of the component in the blend. 
Second-order interactions would be computed from three-
component blends with the equation: 
4  =  4 -  (k53V3 + C2) 
where: 
= second-order intergenotypic interaction 
= yield of the three-component blend 
= first-order interactions for all possible two-
component blends among the three components, 
A convenient working equation for computing second-
order interactions becomes 
I? = B2 - 26^ /3 (3) 
Where; 
= yield of all possible two-component blends of 
the three components. 
Equation 3 is equivalent to equation 2 because: 
4 = IJ + £V2- w  
Third-order interactions would be computed from four-
component blends with the equation; 
4 ( 5 )  
where: 
= third-order intergenotypic interactions 
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b3 = yield of the four-component blend 
I2 = second-order interactions for all possible three-
component blends among the components. 
A convenient working equation for computing third-
order interactions becomes 
where: 
= yield of all possible three-component blends of 
the four components. 
Equation 6 is equivalent to equation 5 because 
In Exp. 2, three-component blends were not evaluated 
and second-order interactions could not be computed. 
Therefore, only first-order and interactions above first-
order (higher-order interactions) were determined. Higher-
order interactions for Exp. 2 were a combination of second-
and third-order interactions. The higher-order interactions 
were computed by reducing the equation for to 
(8) 
Where; 
y 
I = higher-order intergenotypic interactions. 
A convenient working equation for was 
(9) 
where: 
B^ = yield of all possible two-component blends of 
the four components. 
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RESULTS 
The analyses of variance for Exp. 1 and 2 indicated 
that year, family within cross, year x family within cross, 
entry within family within cross, and year x entry within 
family within cross effects were highly significant 
(Tables 2 and 3). 
Table 2. Analysis of variance for yield (kg/ha) in Exp. 1 
combined across years. 
Source of Mean 
variation DP Squares^ F value 
fear 1 193103 31.00** 
Cross 1 125351 20.12** 
Hep/ïear 6 163585 26.26** 
Year x Cross 1 6455 1.04 
Error a 6 6229 
Family/Cross 78 24977 33.60** 
Year x Family/Cross 
Error b 
78 
468 
2537 
743 
3.41** 
Entry/Family/Cro ss 400 3255 7.13** 
Year x Entry/Pamily/Cross 400 663 1.45** 
isrror c 2400 456 
C.V. 7.352 Mean 2908 
^Mean squares times 10"-. 
••Values exceed the 1% probability level. 
Cross effects were highly significant in Exp, 1 but 
not significant in Exp. 2. The significant difference 
between crosses in Exp. 1 can be attributed to the fact 
that Cross 2 had a wider range of maturity and yield than 
did Cross 1. The nonsignificance of cross effects in 
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Table 3. Analyses of variance for yield (kg/ha) in Exp, 2 
for individual years and combined across years. 
Source of Mean 
variation DF Squares^ F value 
Year 1972: 
Rep 3 271033 19.37* 
Cross 1 3295 0.24 
Error a 3 13991 
22.63** Family/Cross 30 22977 
Error b 90 1015 
Entry/Family/Cro ss 352 1071 2.89** 
Error c 1051 370 
C.V. 5.62# Mean 3426 
Year 1973: 
Rep 3 2600 0.34 
Cross 1 8272 1.08 
Error a 3 7681 
Family/Cross 30 I88I5 34.79** 
Error b 90 541 
Sntry/Family/Cro ss 352 640 1.87** 
Error c 1051 342 
C.V. 6.15^ Mean 3004 
Combined across years: 
Year 1 1373027 123.79** 
Cross 1 10919 0.98 
Rep/Year 6 135858 12.49** 
Year x Cross 1 596 0,05 
Error a 6 11091 
Family/Cross 30 39247 51.76** 
Year x Family/Cross 30 2622 3.46»* 
Error b 180 758 
Entry /Family/Cross 352 1207 3.37** 
Year x Entry /Family/Cross 352 508 1.42** 
Error c 2112 358 
C.V. 5.88# Mean 32Î5 
&Mean squares times 10" 
*,**Values exceed the 5% and probability levels, 
respectively. 
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Exp. 2 can be attributed to the fact that lines of similar 
maturity and yield were selected from both crosses in 
Exp, 1 to form the entries in Exp, 2, Year x cross effects 
were not significant in both Exp, 1 and 2. 
The data from Exp, 1 and 2 indicated that inter-
genotypic competition, on the average, had little 
influence on seed yield of heterogeneous soybean lines. 
Overcompensation seemed to be slightly more prevalent in 
low-yielding lines than in high-yielding lines. 
In Exp, 1 the effects of intergenotyplc competition 
were evaluated by regression of the yield of line 
or blend on P^ mean yield (Pigures 2 and 3), The 
expected lines represent neutral or complementary inter­
genotyplc competition at all yield levels (P2 line or P^ 
blend yield equals P^ mean yield). 
Calculation of a confidence interval at the 5,^ 
probability level for the difference between the predicted 
observations and the expected regression line indicated that 
the predicted observations were not significantly different 
than the expected regression line. The following statements 
are therefore, trends that were not statistically 
significant. The observed regression lines generally 
were closer to the P2 line or P^ blend axis indicating 
overcompensation was more prevalent than undercompensation. 
Overcompensation seemed to be larger among low yielding 
P2 lines or P5 blends since distance of the observed 
Figure 2, Regression of F2 line yield on Fc mean yield combined across years 
for individual crosses aJid combined across crosses. 
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Figure 3. Regression of P5 blend yield on Pc mean yield combined across 
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regression line from the expected regression line was 
larger at the lower yield levels. 
The b values from the regression analyses were less 
than 1 indicating that the yield of P2 lines or blends 
increased at a slower rate than did the mean yield 
(Table 4). The b values for Fg lines were consistently 
Table 4. Regression analyses b values and standard 
errors for Exp. 1 combined across years. 
Cross Regression of b value 
Cross 1 line on F^ mean 0.58 + 0.11 
Cross 1 
^5 blend on F^ mean 0.78 
+ 0.06 
Cross 2 
^2 line on F^ mean 0.77 ± 0.08 
Cross 2 blend on F^ mean 0.94 + 0.06 
Combined line on F^ mean 0.72 ± 0.06 
Combined 
^5 blend on F^ mean 0.89 
+ 0.04 
lower than for F^ blends. The lower b values associated 
with F2 lines were a result of greater deviation between 
the observed regression line and the expected regression 
line at low yield levels. Overcompensation, therefore, 
was estimated to be greater at low yield levels when 
using F2 line data as compared to using F^ blend data. 
Estimates of the amount of overcompensation was similar 
at high yield levels regardless of whether P2 line or F^ 
blend data were used. 
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Exp. 2 measured, intergenotypio competition in blends 
of lines from high- and low-yielding Pg lines. There 
was no significant difference in the average intergenotypio 
competition between high- and low-yielding Fg lines 
(Tables 5, 6, 7 and 8). The low-yielding Fg lines from 
Cross 1 had average overcompensation of 46 kg/ha compared 
to 21 kg/ha for the high-yielding Pg lines. In Cross 2, 
both low- and high-yielding P2 lines had average over­
compensation of 15 kg/ha. 
Overcompensation was more prevalent than under­
compensation in blends from both the high- and low-yielding 
F2 lines (Tables 5, 6, 7, and 8). For the high-yielding 
F2 lines, four blends had significant overcompensation and 
two had significant undercompensation. The low-yielding 
F2 lines had three blends with significant overcompensation 
and none with significant undercompensation. Based on 
average deviations of six two-component blends and one 
four-component blend for an P2 line, one of the high-
yielding F2 lines and three of the low-yielding P2 lines 
had significant overcompensation but no significant 
undercompensation was observed. 
The amount of overcompensation seemed to be more 
prevalent in four-component blends than two-component 
blends (Tables 5» 6, 7, and 8). When high- and low-yielding 
F2 lines were considered collectively, overcompensation 
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Table 5- Estimates of overcompensation and undercompensa­
tion of individual Pc blends in the high yielding 
group from Cross 1 or Exp. 2 combined across years. 
Devi­ % Devi­ % 
Entry® ation Change Entry ation Change 
113-3 77 2.4 133-3 -41 —1 * 2 
113-5 64 2.0 133-5 -15 —0.4 
113-6 72 2.3 133-6 -21 —0.6 
113-8 100 3.2 133-8 -3 —0.1 
113-9 -15 —0.5 133-9 137 4.2 
113-11 41 1.3 133-11 185* 5.5 
113-12 185* 5.9 133-12 88 2.6 
Ave. dev. 75 Ave. dev. 46 
119-3 134 3.9 136-3 -31 -0.9 
119-5 64 1.8 136-5 90 2.6 
119-6 160 4.7 136-6 -85 -2.4 
119-8 -33 —1.0 136-8 -64 -1.9 
119-9 70 2.1 136-9 -23 —0.7 
119-11 131 3.8 136-11 -21 —0.6 
119-12 -36 —1. 0 136-12 -103 -3.0 
Ave. dev. 70 Ave. dev, . -33 
120-3 -147 -4.3 140-3 62 1.8 
120-5 113 3.5 140-5 3 0.1 
120-6 36 1.0 140-6 -59 -1.6 
120-8 5 0.2 140-8 10 0.3 
120-9 -232* -6.7 140-9 -33 -1.0 
120-11 -13 r\ Il —V .y i40-ii -21 —0.6 
120-12 -41 — 1. 2 140-12 -67 -1.9 
Ave. dev, . -39 Ave. Dev, . -15 
aTwo-component blends except -12 which is a four-
component blend. 
^ield of blend (kg/ha) minus weighted mean yield of 
F5 lines in the blend. A negative deviation indicates 
undercompensation and a positive deviation indicates over­
compensation, 
^Deviation divided by weighted mean yield of P. 
lines in the blend. ^ 
•Values exceed probability level. 
35 
Table 6. Estimates of overcompensation and undercompensa­
tion of individual F5 blends in the low yielding group 
from Cross 1 of Exp. 2 combined across years. 
Devi- % Devi- % 
Entrya ation^ Change® Entry ation Change 
105-3 41 1.4 
105-5 -49 -1.6 
105-6 13 0.4 
105-8 
-5 —0.2 
105-9 -62 -2.1 
105-11 -36 -1.2 
105-12 28 1.0 
Ave. dev. 10 
111-3 -33 -1.2 
111-5 62 2.2 
111-6 -46 -1.6 
111-8 162 5.4 
111-9 263** 8.6 
111-11 5 0.2 
111-12 100 3.4 
Ave. dev. 72 
114-3 31 1.0 
114-5 62 2.0 
114-6 211* 6.9 
114-8 0 0.0 
114-9 
^ ^ Il 4 4 
165 
m c  
5.4 0 »• i J.T— i X 
114-12 
( 0  
8 
iC.-r 
0.2 
Ave. dev. 79* 
12i+-3 77 2.6 
124-5 67 2.4 
124-6 88 3.1 
124-8 -93 -3.1 
124-9 -31 -1.0 
124-11 -147 -5.0 
124-12 98 3.4 
Ave. dev. 8 
128-3 44 1.4 
128-5 -23 -0.7 
128-6 191* 5.9 
128-8 149 4.7 
128-9 137 4.4 
128-11 -57 -1.8 
128-12 170 5.3 
Ave. dev. 88* 
131-3 39 1.2 
131-5 -54 -1.8 
131-6 33 1.0 
131-8 64 2.0 
131-9 85 2.6 
5^ 1# 7 
131-12 108 3.4 
Ave, dev. 46 
^Two-component blends except -12 which is a four-
component blend. 
^ield of blend (kg/ha) minus weighted mean yield of 
P5 lines in the blend. A negative deviation indicates 
undercompensation and a positive deviation indicates over­
compensation. 
^Deviation divided by weighted mean yield of Pe 
lines in the blend, 
*,**Values exceed the 5^ and probability levels 
respectively. 
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Table 7. Estimates of overcompensation and undercompensa­
tion of Individual F< blends In the high yielding 
group from Cross 2 of Exp. 2 combined across years. 
Devi­ Devi­ 2 
Entry 3- ation" Change® Entry ation Change 
206-3 
-39 -1,2 217-3 139 4.6 
206-5 93 2,8 217-5 75 2.4 
206-6 88 2,8 217-6 224^ 7.1 
206-8 90 2,6 217-8 39 1,2 
206-9 82 2.5 217-9 15 0.5 
206-11 108 3.3 217-11 113 3.5 
206-12 -18 -0,5 217-12 252** 8.1 
Ave. dev. 57 Ave. dev. 124^^ 
213-3 0 0,0 220-3 -23 -0.7 
213-5 165 4,7 220-5 -8 -0.2 
213-6 80 2,4 220-6 -5 -0.1 
213-8 -39 -1,1 220-8 21 0,6 
213-9 70 2,1 220-9 -28 —0,8 
213-11 13 0,4 220-11 54 1.6 
213-12 100 3.0 220-12 13 0.4 
Ave. dev. 57 Ave. dev. 3 
216-3 -121 -3.8 232-3 -118 
-3.3 
216-5 
-77 -2,4 232-5 5 0.2 
216-6 -294** -8.5 232-6 -44 —1.2 
216-8 180 5.4 232-8 13 0.4 
216-9 -129 -3.7 232-9 -100 -2,7 
216-11 -15 -0.4 232-11 -108 -3,1 
216-12 -31 —0.9 232-12 -142 —4,0 
Ave. dev, -70 Ave. dev > —70 
^Two-component blends except -12 which Is a four-
component blend. 
^leld of blend (kg/ha) minus weighted mean yield of 
Fc lines In the blend. A negative deviation indicates 
undercompensation and a positive deviation Indicates over­
compensation, 
^Deviation divided by weighted mean yield of 
lines in the blend, 
*,••Values exceed the and 1$ probability levels 
respectively. 
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Table 8. Estimates of overcompensation and undercompensa­
tion of individual P5 blends in the low yielding group 
from Cross 2 of Exp. 2 combined across years. 
Entry^ 
Devi­
ation'^ 
% 
Change® Entry 
Devi­
ation 
% 
Change 
202-3 26 0.9 227-3 -144 —5*0 
202-5 -57 -1.9 227-5 98 3.5 
202-6 -139 -4.7 227-6 -98 -3.4 
202-8 95 3.2 227-8 39 1.4 
202-9 -70 -2.4 227-9 44 1.5 
202-11 -3 —0 .1 227-11 85 3.0 
202-12 -1.5 227-12 72 2.5 
Ave, dev. -28 Ave. dev. 13 
203-3 52 1.7 239-3 -90 -3.1 
203-5 -18 -0,6 239-5 15 0.5 
203-6 -21 -0.7 239-6 -59 -1.9 
203-8 80 2.8 239-8 -100 -3.2 
203-9 160 5.1 239-9 -77 -2.5 
203-11 39 1.3 239-11 -52 -1.6 
203-12 21 0.7 239-12 -108 
-3.5 
Ave. dev. 44 Ave. dev, -67 
208-3 -167 .5.8 240-3 77 2.7 
208-5 72 2.6 240-5 155 5.5 
208-6 95 3.3 240-6 15 0.5 
208-8 46 1.6 240-8 129 4.8 
208-9 80 2.7 240-9 157 6.0 
208-11 82 2.9 240-11 49 1.8 
208-12 54 1.9 240-12 21 0.7 
Ave. dev. 39 Ave. dev 
*
 
00 
^Two-component blends except -12 which is a four-
component blend. 
^Yield of blend (kg/ha) minus weighted mean yield of 
lines in. the blend, à negative deviation indicates 
undercompensation and a positive deviation indicates over­
compensation, 
^Deviation divided by weighted mean yield of 
lines in the blend, 
•Value exceeds the 5% probability level. 
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in four-component blends averaged 33 kg/ha and two of the 
24- blends (8^) had significant overcompensation. The 
two-component blends had average overcompensation of 
23 kg/ha and five of the 144 blends (3#) had significant 
overcompensation. 
The hypothesis that overcompensation may be more 
common in four-component blends than in two-component 
blends was tested with the blends of Exp, 2, The amount 
of first-order and higher-order (second-order and third-
order) intergenotypic interactions were estimated as an 
average across lines. First-order interactions are 
the result of competition between two components and 
higher-order interactions result from competition among 
three or more components. 
First-order interactions accounted for 6l^ of the 
overcompensation in four-component blends of Cross 1 
and 54/È of overcompensation in four-component blends in 
Cross 2. The higher-order Interactions were Important In 
the blends tested and may account for the stronger 
overcompensation in four-component blends compared to two-
component blends. 
Four levels of heterogeneity within lines or blends 
were present in Exp, 2, lines grown in pure stand 
represented the least amount of heterogeneity, two-
component and four-component blends of F^ lines had 
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Intermediate levels of heterogeneity, and Pg lines had the 
most heterogeneity. Estimates of yield stability 
associated with different levels of heterogeneity were 
determined by estimating the genotypic z environment 
(ffye(c)^ component of variance. The analyses of variance 
for the different levels of heterogeneity along with 
expected mean squares for sub-plots are given in Table 9. 
A small tyye(c) indicate more stability in performance 
across the two years of the experiment than a large value. 
Yield stability increased as the number of genotypes 
within a heterogeneous blend or line increased. The value 
for <yye(c) 129 t 29 for lines, 53 ± 16 for two-
component blends of lines, 35 Î 32 for four-component 
blends of lines, and 1 + 31 for F2 lines (values x 10"^). 
The largest increase in stability with increasing levels 
of heterogeneity was obtained by going from an F< line to 
a two-component blend. Increasing the number of pure lines 
in the F^ blend or F2 line increased stability (decrease 
in ^ye(c)) but not as rapidly as going from pure lines to 
a two-component blend. 
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Table 9. Analyses of variance and sub-plot expected mean 
squares for individual heterogeneity classes in Exp. 
2; F< line, two-component blend, four-component blend, 
and #2 line. 
Source of 
variation DP 
Mean 
Squares* 
F Expected 
value Mean Squares 
line: 
Year . 1 470640 90.3** 
Cross 1 1155 
CM 
.
 
0
 
Rep/Year 6 50065 9.6** 
Year x Cross 1 1930 0.4 
Error a 6 5210 
Entry/Cross 126 4952 12.2** + 
"|e(o) + 
Year x Entry/Cross 126 920 2.3** cl + 
"*78(0) 
Error b 756 404 
*b 
Two-component blend; 
Year 1 678331 149.0** 
Cross 1 8517 1.9 
Rep/Year 6 62367 13.7** 
Year x Cross 1 0.3 0.0 
Error a 6 4552 
Entry/Gross 190 4044 10.?** + 
"ye(c) 
Year x Entry/Cross 190 590 1.6** + ^ ye(c) 
Error b 1140 378 
%ean squares (kg/ha) times 10"^, 
, Values exceed the 5% and 1% probability levels, 
respectively. 
41 
Table 9. cont. 
Source of 
variation DP 
Mean 
Squares^ 
F 
value 
Expected 
Mean Squares 
Four-component blend: 
Year 1 110074 59.7** 
Cross 1 2541 1.4 
Hep/Year 6 14128 7.7* 
Year x Cross 1 128 0.1 
Error a 6 1845 
Entry/Cross 30 3098 9.1** + 
"^ye(c) + ^ y^e(c) 
Year z Entry/Cross 30 480 1.4 
^ye(c) 
Error b 180 341 
Fg line: 
Year 1 114139 191.2 
Cross 1 308 0.5 
Rep/Year 6 10727 18.0** 
Year x Cross 1 86 0.1 
Error a 6 597 
Entry/Cross 30 3585 8.1** ^ b + ^ ye{c) 4^(c) 
Year z Entry/Cross 30 447 1.0 
—ye^c) 
Error b 180 442 
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DISCUSSION 
The primary objective of this study was to test the 
hypothesis of Byth and Caldwell (3) that overcompensation 
is associated with high-yielding heterogeneous soybean 
lines and undercompensation with low-yielding heterogeneous 
lines. If the hypothesis was true, early generation 
testing could result in the selection of heterogeneous 
lines that did not contain superior pure-line genotypes. 
This would impede population improvement by S^ testing. 
The heterogeneous lines selected, however, would provide 
pure lines that would do well in blend combinations 
developed to capitalize on overcompensation. 
The results of Exp, 1 and 2 did not support the 
hypothesis of Byth and Caldwell. Significant amounts 
of overcompensation or undercompensation occurred 
Infrequently and were not strongly associated with either 
high- or low-yielding heterogeneous lines. There seemed 
to be a tendency for overcompensation to be stronger in 
low-yielding than in high-yielding heterogeneous lines. 
The difference in conclusions between this study 
and that of Byth and Caldwell, were discovered to be 
due to inappropriate data analysis procedures used by 
Byth and Caldwell, The data analysis procedures that led 
to their hypothesis will be examined in detail. 
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Byth and Caldwell relied heavily on the deviation 
between F2 line (maternal line) yield and mean yield 
(daughter lines). The deviation was expressed as 
ML - (Dj^ + D2)/2, where ML was maternal line yield and 
and Dg were the pure stand yields of the two daughter 
lines. A positive deviation was considered overcompensation 
and a negative deviation was considered undercompensation. 
Correlations between maternal line yield (F^ line) 
and the deviation (P2 - mean) were positive (Table 10). 
Byth and Caldwell concluded that the positive correlation 
indicated an increase in positive deviation with 
increasing maternal line yield. Consequently it would 
be expected that there would be more overcompensation 
within a high-yielding Pg line than within a low-yielding 
p2 line. Correlations between the mean yield of daughter 
lines (Fi; mean) and the deviation (F^ - mean) were 
negative (Table 10), Byth and Caldwell concluded that 
the negative correlation indicated a decrease in deviation 
with increasing daughter line yield. Consequently high-
yielding pure lines would be expected to have less 
overcompensation than low-yielding pure lines. The same 
correlations for lines in Exp, 1 resulted in similar 
correlation coefficients (Table 10). 
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Table 10. Correlation coefficients of F2 line yield or 
Fc mean yield with the Fo line minus F^ mean 
deviation and Fp line with Fc mean for data of Byth 
and Caldwell and Exp. 1 combined across environments. 
Byth & Caldwell Exp. 1 
AXI43 AX144 Cross 1 Cross 2 
rCPg, ?2 - 0.60** 0.25** 0.23 0.10 
rCF^, Fg - P5) -0.32«* -0.60** -0.57** -0.44** 
rCFg, F^) 0.58** 0.62** 0.83** 0.79** 
**Values exceed the 1% probability level. 
The interpretation of Byth and Caldwell failed to take 
into accoTont covariance relationships between F2 line and 
F^ mean yield and the deviation (F2 - F^ mean). The 
correlation of F2 line with the deviation can be expressed 
" °P2»P5^/ ^ ®|2®D ^ here; 
2 Op2 = variance among F2 lines 
2 
= variance among F^ means 
= variance of the deviations (P2 - F^ mean) 
^F2 P5 ~ covariance among F2 lines and F^ means. 
The covariance between F2 lines and the deviations 
o 2 
{up2 ~ ^F2 F5^ «ill be positive as long as "p2 êzoeeds 
°F2 F5* Conversely, the covariance between F^ mean and 
the deviation (<^p2,F$ " ^F5^ will be negative as long ae 
2 
exceeds fy It is apparent that the correlations 
cannot be interpreted in the same way as conventional 
correlations between two Independent characters. The 
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correlations have no apparent value in determining the 
relationship between Pg line or mean yield and 
intergenotypic competition effects. 
The second approach used by Byth and Caldwell to 
evaluate the relationship between yield and intergenotypic 
competition was to separate maternal lines (?£ lines) 
into yield classes, high 25#, medium 50#, and low 25#. 
For each yield class they computed the mean deviation (3), 
They found that ïï was greatest for the high 25# and 
lowest for the low 25# of Fg lines. This result agreed 
with their interpretation that high yielding F2 lines 
have more overcompensation than low yielding Fg lines. 
When they used the mean yield of daughter lines (F^ mean) 
to establish high, medium, and low yield classes, ïï was 
smallest in the high 25# and largest in the low 25#. 
This result agreed with the negative correlation between 
F^ mean and the deviation. When data from Exp, 1 was 
divided into yield classes after the manner of Byth and 
Caldwell, the results were similar to theirs. 
The results obtained by Byth and Caldwell with high, 
medium, and, low yield classes may be related entirely 
to the influence of random environmental variation in 
estimating the F^ line and F^ mean yield (Cox, D. F., 
Dept. of Statistics, Iowa State University, Ames Iowa 
personnel communication). Figure 4 represents the 
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distribution of possible yields for an F2 line or 
mean caused by random variation. Assume that a group 
of P2 lines have the same genetic potential and that 
the mean yield and F2 line yield are identical so 
that the deviation (F2 line - mean) equals zero. If 
the P2 lines are grown in a series of environments, the 
distribution of F2 lines or P^ means would be the same 
as the distribution of possible yields of a single Fg 
line or F^ mean (Figure 4), Selection of the high 2^% 
of F2 lines would be selection for favorable chance 
variation. For any selected Pg line, the F^ mean yield 
would have the greatest probability of being at the 
mean of the distribution. Consequently, the deviation 
(Fg line - P^ mean) would be positive due to chance alone. 
Likewise, F2 lines selected in the low 25% also would 
tend to have P^ mean yields close to the mean of the 
distribution but this time the deviation would be 
negative due to chance alone. 
The apparent disagreement between results of this 
study and that of Byth and Caldwell are probably due to 
inappropriate data analysis. In order to establish 
the true relationship between the two studies the original 
data of Byth and Caldwell were reanalyzed with the 
regression procedure used in Exp, 1. 
Figure 4. Expected distribution of an Pg line or mean yield caused by random 
variation. 
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Figure 5 shows the regression of F2 line (maternal 
line) on mean (daughter line mean) for the data of 
Byth and Caldwell combined across crosses. Individual 
data distribution is also included. The regression 
analysis of Byth and Caldwell data gave a b value less 
than 1 (0,59). The expected regression line was closer 
to the F2 line axis at low yield levels but closer to 
the F^ mean axis at high yield levels. The results would 
suggest a tendency for overcompensation at low yield 
levels of F2 lines and a tendency for undercompensation 
at high yield levels of F2 lines. The results of the 
regression analysis do not agree with the observations 
of Byth and Caldwell but are similar to the observation 
of Exp. 1. 
Some of the difference between the results of Byth 
and Caldwell and 1, are probablly due to the limited 
sampling of F^ lines in their study. Figures 6 and 7 give 
individual data distributions and regression lines for 
F2 line and F^ blend yield on F^ mean yield, respectively. 
A comparison of Figures 5, 6, and 7 illustrate the 
difficulty in using a limited sample of F^ lines to 
determine the amount of intergenotypic competition within 
an F2 line. 
Byth and Caldwell selected at random two F5 lines 
for each F2 line. The limited sample of F^ lines may 
Figure 5. Regression of Pg line yield on mean yield for data of Byth and 
Caldwell combined across environments and crosses. 
3300 
-C 
en 
3000 
T3 
•• 
0 2700 
E x p e c t e d  
O b s e r v e d  
OJ 
2400 
3300 3000 2700 2400 
m e a n  y i e l d  ( k g / h a )  
Figure 6. Regression of ?2 Line yield on P5 mean yield for Exp. 1 combined 
across years and crosses. 
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Figure 7, Regression of F5 blend yield on F^ mean yield for Exp. 1 
combined across years and crosses. 
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have caused the mean estimate of an F2 line to have 
a wide range of variation from the actual mean. This 
is suggested by the almost random distribution of data 
points in Figure 5. The linear regression in Figure 5 
accounts for a relatively small portion of the total 
variation (R-square = O.36). 
Four random F^ lines were selected to represent all 
possible F^ lines within an Fg line in Exp. 1. The 
greater sampling of F^ lines resulted in an F^ mean 
estimate that varied less from the actual F^ mean value. 
The result was a more linear distribution of data points as 
illustrated in Figure 6. The linear regression in 
Figure 6 accounts for a large portion of the variation 
(R-square = O.63). 
The F^ blend represented the actual yield of the four 
randomly selected Fc lines when grown together. Figure 7. 
therefore, represents a situation where all possible F^ 
lines are selected. When all possible F^ lines are used 
the individual data points have a marked linear 
distribution. The linear regression in Figure 7 accounts 
for a very large portion of the variation (R-square = 0,8?), 
57 
CONCLUSIONS 
Intergenotyplc competition was shown to have little 
influence on seed yield of heterogeneous soybean lines. 
Overcompensation and undercompensation were relatively 
evenly distributed among high- and low-yielding hetero­
geneous lines although there was a tendency for over­
compensation to be more prevalent in low-yielding lines 
than in high-yielding lines. Overcompensation was more 
prevalent than undercompensation, although the magnitude 
of average overcompensation was not significant. 
Four-component blends seemed to have slightly more 
overcompensation than two-component blends. The higher 
yield of four-component blends over two-component blends 
seemed to be due to substantial effects of higher-order 
intergenotypic interaction. 
Stability of yield across the two environments 
increased with increasing level of heterogeneity. 
Stability of yield was increased to a greater extent by 
growing two-component blends instead of pure lines than by 
growing four-component or P2-derived lines instead of 
two-component blends. 
The results of this study indicate that early 
generation testing in general would not be adversely 
biased by intergenotypic competition. Likewise, population 
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improvement by 8^ testing should, not be adversely affected 
by intergenotypic competition. 
Pure lines selected from high-yielding heterogeneous 
lines would not be expected to exhibit large amounts of 
over-compensation when blended. Therefore, yield testing 
of Pg-derived lines would not be an effective means of 
selecting for pure lines that exhibit overcompensation 
when blended. 
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